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Introduction Due to the nutritional importance of iron and zinc in human diets, marketing campaigns for lamb and beef are 
often focused on these minerals. Iron and zinc are associated with muscle aerobicity which may be diminishing in lamb 
meat due to selection practices targeting leanness and muscularity to increase lean meat yield (Pannier et a!. 201 0). 
Aerobicity of muscle has also been linked to intramuscular fat (IMF) percentage, and like-wise IMF is also depressed 
through selection for leanness (Gardner et a!. 20 I 0). Poor nutrition will also reduce carcase fatness and JMF, potentially 
limiting the scope for other genetic factors to impact. Therefore it seems plausible that the impact of selection for leanness 
will be less in a poor nutrition environment. Thus we hypothesised that selection for leanness would reduce carcase fatness 
and IMF, reduce aerobicity, and therefore reduce iron and zinc concentration, but these impacts will be depressed within 
flocks maintained on sites with poorer nutrition. 
Materials and methods The Australian Cooperative Research Centre for Sheep Industry Innovation has designed an 
Information Nucleus Flock using Merino and crossbred ewes located at 8 research sites across Australia (Katanning W A, 
Cowra NSW, Trangie NSW, Kirby NSW, Struan SA, Turretfield SA, Hamilton VIC, and Rutherglen VIC) which represent 
a broad cross section of Australian production systems. ln 2007 these ewes were artificially inseminated with semen from 
93 sires representing major production types in the Australian sheep industry, with this process repeated using different 
sires in 2008. About 2000 lambs were slaughtered each year at a target average carcass weight of 22kg. Samples were taken 
from the longissimus thoracis lumborum muscle at I hour post-mortem for isocitrate dehydrogenase (ICDH) activity, and at 
24 hours post mortem to detennine JMF%, as well as the concentrations of myoglobin, iron, and zinc, with methodologies 
described by Pannier et a! (20 1 0). A subset of lambs {approx. n=250) were CT scanned each year to detennine the 
percentage of carcase fat, lean, and bone as described by Gardner eta! (201 0). 
To detennine the differences between sites, all traits were analysed using a linear mixed effects model with fixed effects 
(and their relevant interactions) for site, year, sex, birth type-rear type, dam breed within sire type, sire type and kill group 
within site. Sire and dam identification x year were included as random terms and hot carcass weight (HCWT) was used as 
a covariate for carcase fat%, lean% and bone%, and IMF analyses. After the site differences were detennined, sire 
Estimated Breeding Value (EBV) for post-weaning C-site fat depth (PFAT) and its interaction with fixed effects (including 
site) was included as a covariate. 
Results Decreasing PF AT EBV across the 4 unit range evident in this study, reduced (P<0.05) carcase fat by 3.8% units, 
and increased (P<0.05) lean and bone by 2.6% and 0.8% units. Across this same PF AT range IMF was also decreased 
(P<0.05) by 0.7% and ICDH activity decreased (P<0.05) by 0.48nmol/min/g tissue. None of these PFAT effects varied 
between sites, and neither iron, zinc nor myoglobin concentrations were affected by PFAT EBV. For all traits measured 
there were marked differences between sites (P<0.05), the magnitude of which were greater than any of the corresponding 
PF AT effects. 
Table 1 Differences between sites, and the impact of PF AT EBV on carcase composition, and selected muscle traits. 
Carcase Fat(%) 
Carcase Lean (%) 
Carcase Bone(%) 
Intramuscular Fat(%) 
Myoglobin Concentration (mg/g) 
JCDH activity (nmol/min/g tissue) 
Iron Concentration (mg/1 OOg) 
Zinc Concentration (mg/1 OOg) 
Site range (min, max±S.E.) 
(26.2±0.28, 28.8±0.40) 
(54.8±0.40, 58.7±0.62) 
(15 .3±0.12, 16.5±0.14) 
(3.67±0.10, 5.21 ±0.12) 
(5 .23±0.12, 8.12±0.10) 
(5 .81±0.14, 6.91±0.14) 
(18 .7±0.25, 23.9±0.25) 
(2.15±0.03, 2.98±0.03) 









Conclusions As expected selection for leanness reduced carcase fatness and IMF%, as well as reducing aerobicity (ICDH), 
however contrary to our hypothesis this did not impact on iron and zinc concentrations. Thus changes in muscle fibre type 
appear to be too subtle to impact on muscle mineral status . Also contrary to our hypothesis, the impact of PF AT did not 
differ between sites indicating that the effects of this trait are robust against nutritional interaction across variable 
Australian production systems. 
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